The recently discovered East Greenland Spill Jet is a bottom-intensified current on the upper continental slope south of Denmark Strait, transporting intermediate density water equatorward. Until now the Spill Jet has only been observed with limited summertime measurements from ships. Here we present the first year-round mooring observations demonstrating that the current is a ubiquitous feature with a volume transport similar to the well-known plume of Denmark Strait overflow water farther downslope. Using reverse particle tracking in a high-resolution numerical model, we investigate the upstream sources feeding the Spill Jet. Three main pathways are identified: particles flowing directly into the Spill Jet from the Denmark Strait sill; particles progressing southward on the East Greenland shelf that subsequently spill over the shelfbreak into the current; and ambient water from the Irminger Sea that gets entrained into the flow. The two Spill Jet pathways emanating from Denmark Strait are newly resolved, and long-term hydrographic data from the strait verifies that dense water is present far onto the Greenland shelf. Additional measurements near the southern tip of Greenland suggest that the Spill Jet ultimately merges with the deep portion of the shelfbreak current, originally thought to be a lateral circulation associated with the sub-polar gyre. Our study thus reveals a previously unrecognized significant component of the Atlantic Meridional Overturning Circulation that needs to be considered to understand fully the ocean's role in climate.
Introduction 1
Strong air-sea heat exchange in the Nordic Seas leads to the formation of dense water 2 which is exported to the Atlantic Ocean through the Faroe Bank Channel and the Den-3 mark Strait. These overflows form the headwaters of the Deep Western Boundary Current densities in this paper are potential densities referenced to the surface), which is commonly 23 taken as the upper limit of Denmark Strait overflow water (DSOW). However, hydrographic 24 measurements (Rudels et al., 1999; Macrander et al., 2005; Brearley et al., 2012; Falina et al., 25 2012) and numerical simulations (Koszalka et al., 2013) suggest that dense water cascading 26 off the shelf south of Denmark Strait can at times contribute to the deeper DSOW plume.
27
Basic questions thus remain about the existence and importance of the Spill Jet and its 
37
The moorings contained conductivity-temperature-depth (CTD) moored profilers operating 38 between the bottom and ≈100 m depth. On the outer three moorings (EG5-7) the profilers 39 included an acoustic current meter. Acoustic Doppler current profilers (ADCPs) measured 40 velocity on all moorings between ≈100 m and the surface, and also between ≈100 m and the 41 bottom on the inner four moorings (EG1-4). Some of the moored profilers stopped working 42 prematurely, but the mean section is robust (see von Appen, 2012) .
43
The dominant signal in the mooring records was the passage of Denmark Strait Overflow of cyclones (≈ 35% of the record) was computed using a Laplacian spline interpolator with 54 tension (Pickart and Smethie, 1998 Farewell section was referenced using AVISO absolute sea surface height data, the accuracy 76 of which was assessed using available shipboard ADCP data (see Våge et al., 2011) .
77
[ and vertical mixing using the K-profile parameterization (Large et al., 1994) . code uses a trapezoidal solver with a 2nd-order predictor and 3rd-order corrector scheme.
98
At boundaries, the normal velocity component of the particle vanishes and the particle 99 slides freely. At each time step, the velocity is linearly interpolated to the particle positions.
100
The time series of temperature and salinity along the trajectories are obtained by linear 101 interpolation at each time step. Previous use of this trajectory scheme has resulted in 102 favorable comparisons to observations (Koszalka et al., 2013) .
The ubiquitous East Greenland Spill Jet
In the absence of the DSOW cyclones, the Spill Jet is clearly revealed in the composite 105 mean absolute geostrophic velocity section ( Figure 2a ; the absolute geostrophic velocity is 106 qualitatively the same as the direct velocity measurements where they exist). This is the applies to the year-long record.
139
The regional numerical model employed here has been used previously to study the East The main conclusions from the reverse particle tracking are summarized in Figure 8 . However, the EG SHELF particle group also indicates that some of the dense water passing 248 through the deepest part of Denmark Strait undergoes excursions onto the shelf downstream 249 of the sill, and subsequently cascades back off the shelf at some later time into the Spill Jet.
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Most of the EG SHELF particles become less dense as they enter the Spill Jet (Figure 8b ), 251 but a small portion becomes heavier, presumably by mixing with dense water from the direct 252 slope pathway noted above. Irminger Basin leads to double diffusive salt fingering (Brearley et al., 2012) . This erodes the 288 cross-slope temperature gradient of the Spill Jet more effectively than the salinity gradient.
289
As a consequence, the isopycnal slope of the Spill Jet should reverse as the current progresses 290 southward, resulting in weaker flow with depth as seen in Figure 9 .
291
[ Figure 9 about here.]
292
We expect that the boundary current system does not reduce its volume transport pro- is located at 32 km ( Figure 9 ). This is essentially what we would expect; that is, the Spill
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Jet occupies the inshore side of the deep equatorward-flowing jet at Cape Farewell.
303

14
The signature of the surface-intensified EGC/IC near the southern tip of Greenland (and into the Labrador Sea) has been recognized for decades (Buch, 1984) . Historically, the deep 305 portion of this current has been considered to be part of the lateral circulation of the North 
